Protective effect of serotonin derivatives on glucose-induced damage in PC12 rat pheochromocytoma cells.
Oxidative damage is believed to be associated with ageing, cancer and several degenerative diseases. Previous reports have shown that safflower-seed extract and its major antioxidant constituents, serotonin hydroxycinnamic amides, possess a powerful free radical-scavenging and antioxidative activity, paying particular attention to atherosclerotic reactive oxygen species (ROS)-related dysfunctions. In the present report, we examined a still unknown cell-based mechanism of serotonin derivatives against ROS-related neuronal damage, phenomena that represent a crucial event in neurodegenerative diseases. Serotonin derivatives N-(p-coumaroyl)serotonin and N-feruloylserotonin exerted a protective effect on high glucose-induced cell death, inhibited the activation of caspase-3 which represents the last and crucial step within the cascade of events leading to apoptosis, and inhibited the overproduction of the mitochondrial superoxide, which represents the most dangerous radical produced by hyperglycaemia, by acting as scavengers of the superoxide radical. In addition, serotonin derivative concentration inside the cells and inside the mitochondria was increased in a time-dependent manner. Since recent studies support the assertion that mitochondrial dysfunctions related to oxidative damage are the major contributors to neurodegenerative diseases, these preliminary cell-based results identify a mitochondria-targeted antioxidant property of serotonin derivatives that could represent a novel therapeutic approach against the neuronal disorders and complications related to ROS.